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Obijectives: To investigate whether sildendfil citrate, a selective phosphodiesterase type 5 inhibitor, may
improve endothelial vasomotor and fibrinolytic function in patients with coronary heart disease.

Design: Randomised double blind placebo controlled crossover study.

Patients and methods: 16 male patients with coronary heart disease and eight matched healthy men
received intravenous sildendfil or placebo. Bilateral forearm blood flow and fibrinolytic parameters were
measured by venous occlusion plethysmography and blood sampling in response to intrabrachial infusions
of acetylcholine, substance P, sodium nitroprusside, and verapamil.

Main outcome measures: Forearm blood ﬁ)ow and acute release of tissue plasminogen activator.
Results: Mean arterial blood pressure fell during sildendfil infusion from a mean (SEM) of 92 (1) to 82
(1) mm Hg in patients and from 94 (1) to 82 (1) mm Hg in controls (p < 0.001 for both). Sildencfil
increased endothelium independent vasodilatation with sodium nitroprusside (p < 0.05) but did not alter
the blood flow response to acetylcholine or verapamil in patients or controls. Substance P caused a dose
dependent increase in plasma tissue plasminogen activator antigen concentrations (p < 0.01) that was
unaffected by sildendfil in either group.

Conclusions: Sildenafil does not improve peripheral endothelium dependent vasomotor or fibrinolytic
function in patients with coronary heart disease. Phosphodiesterase type 5 inhibitors are unlikely to reverse
the generalised vascular dysfunction seen in patients with coronary heart disease.

function including local blood flow and endogenous

fibrinolysis. Coronary heart disease (CHD) and its risk
factors, such as cigarette smoking, hyperlipidaemia, and
hypertension,'” are associated with impaired endothelium
dependent vasorelaxation and reduced endothelial release of
the endogenous fibrinolytic factor tissue plasminogen acti-
vator (t-PA).*’ These aspects of endothelial function are
important, since plasma fibrinolytic variables and endothe-
lium dependent vasodilatation independently predict future
cardiovascular risk.®”

Nitric oxide is a key factor linked to the beneficial
protective effects of the endothelium and a decrease in nitric
oxide bioavailability favours atherogenesis.® Nitric oxide
exerts many of its biological effects through generation of
cyclic guanosine monophosphate (cGMP) after activation of
soluble guanylate cyclase. Phosphodiesterase type 5 (PDE5)
inactivates cGMP within vascular smooth muscle and thus
negatively regulates nitric oxide mediated cellular actions.”
Recently, highly selective PDE5 inhibitors that prolong the
action of ¢cGMP and thereby enhance nitric oxide mediated
effects have become available for clinical use.

It has been suggested that the PDE5 inhibitor sildenafil
citrate (Viagra; Pfizer) can improve endothelial vasomotor
function in the peripheral circulation of healthy cigarette
smokers' and the coronary circulation of patients with
CHD." Although we have previously reported a link between
nitric oxide and acute t-PA release,'” the potential beneficial
effects of sildenafil on t-PA and its inhibitor, plasminogen
activator inhibitor type 1 (PAI-1), are unknown.

We therefore hypothesised that sildenafil would favour-
ably alter endothelium dependent vasomotor function
and acute t-PA release in patients with stable CHD. If so,
PDES5 inhibitors may become a useful adjunctive treatment

The endothelium is important in the regulation of vascular
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and confer secondary preventative benefits on patients with
CHD.

METHODS

Patients

Sixteen male patients with stable CHD and eight age
matched healthy control men participated in the study. The
investigation was undertaken with the approval of the local
research ethics committee, with the written informed
consent of each patient, and in accordance with the principles
outlined in the Declaration of Helsinki.

A history of CHD was confirmed by angiographic evidence
of > 50% luminal stenosis of at least one major epicardial
coronary vessel or a history of myocardial infarction (con-
firmed by a serial rise in creatine kinase of twice the upper
limit of the normal reference range and the development of
pathological Q waves in at least two contiguous leads of the
ECG). Nitrate medications were withdrawn for 48 hours
before each visit and other medications were withheld on the
morning of study. Patient exclusion criteria were significant
cardiac failure, renal impairment, systolic blood pressure
< 100 or > 190 mm Hg, and diabetes mellitus. Control
subjects were healthy normotensive euglycaemic non-smo-
kers without any history of cardiorespiratory or vascular
disease and were not taking any regular medications. No
participant had received sildenafil or other phosphodiesterase
inhibitors before or during participation in this study.

Abbreviations: cGMP, cyclic guanosine monophosphate; CHD,
coronary heart disease; FBF, forearm blood flow; PAI-1, plasminogen
activator inhibitor type 1; PDE5, phosphodiesterase type 5; t-PA, tissue
plasminogen activator
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Measurements

Forearm blood flow (FBF) was measured in both forearms by
venous occlusion plethysmography with mercury in silastic
strain gauges applied to the widest part of the forearm as
previously described."”* During measurement periods the
hands were excluded from the circulation by rapid inflation
of the wrist cuffs to a pressure of 220 mm Hg with E20 rapid
cuff inflators (DE Hokanson Inc, Bellevue, Washington,
USA). Upper arm cuffs were inflated intermittently to
40 mm Hg for 10 seconds in every 15 seconds to achieve
venous occlusion and obtain plethysmographic recordings.
Analogue voltage output from an EC-4 strain gauge
plethysmograph (DE Hokanson) was processed by an
analogue to digital converter and Chart version 5 software
(AD Instruments Ltd, Chalgrove, UK). Instruments were
calibrated with the internal standard of the plethysmograph.
Blood pressure and heart rate were monitored in the non-
infused arm by a semiautomated non-invasive sphygmo-
manometer (Agilent V24; Phillips Medical Systems). Mean
arterial pressure was defined as the diastolic pressure plus a
third of the pulse pressure.

Plasma t-PA and PAI-1 antigen concentrations were
measured as previously described with enzyme linked
immunosorbent assays (Coaliza t-PA and PAI-1;
Chromogenix AB, Modlndal, Sweden) at baseline, after
sildenafil or placebo, and during intra-arterial substance
P.* * " Haematocrit was determined by an automated Coulter
counter (ACt.8; Beckman-Coulter, High Wycombe, UK).
Biochemical assays were undertaken on the fasting venous
samples by the hospital clinical laboratory facility.

Study design

Participants were requested to abstain from alcohol for 24
hours and from food, caffeine-containing drinks, and tobacco
for at least four hours before each study. All studies were
carried out in a quiet temperature controlled room main-
tained at 22-25°C. Bach participant attended at 9 am on two
separate occasions at least two weeks apart and received
matched placebo and sildenafil in a randomised double blind
crossover design.

While participants rested recumbent, strain gauges and
cuffs were applied. A 17 gauge venous cannula was inserted
into the antecubital vein of each arm and a 23 gauge cannula
into the dorsal foot vein for the administration of either
intravenous sildenafil or matched placebo. The brachial
artery of the non-dominant arm was cannulated with a 27-
SWG needle (Cooper’s Needle Works Ltd, Birmingham, UK)
under local anaesthesia. The intra-arterial infusion rate was
maintained constant at 1 ml/min throughout the study with
an IVAC syringe pump (Alaris Medical Ltd, Basingstoke, UK).

Saline was infused intra-arterially for the first 20 minutes
to allow recording of resting FBF, blood pressure, and heart
rate. After this period, sildenafil or matched placebo (Pfizer
UK Ltd, Sandwich, Kent, UK) was administered intrave-
nously as a single 26.25 mg bolus over five minutes, then as a
continuous infusion of 10 mg/hour to achieve stable plasma
concentrations equivalent to the peak concentration of a
single 100 mg oral dose (pharmacokinetic data, Pfizer UK
Ltd). Twenty minutes after the sildenafil or placebo infusion
was started, basal FBF was determined and thereafter
acetylcholine (5, 10, and 20 pg/min; Novartis UK Ltd,
Farnborough, UK), substance P (2, 4, and 8 pmol/min;
Clinalfa AG, Laufelfingen, Switzerland), sodium nitroprus-
side (2, 4, and 8 pg/min; David Bull Laboratories, Warwick,
UK), and verapamil (10, 30, and 100 pg/min; Abbott UK Ltd)
were infused intra-arterially for six minutes at each dose.
Acetylcholine, substance P, and sodium nitroprusside were
given in a random order and separated by 20 minute saline
washout periods but, because of its prolonged vasodilator
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Table 1 Baseline characteristics
Patients Controls
Age (years) 57 (2) 54 (2)
Body mass index (kg/m?) 27 (1) 27 (1)
Co-morbidity
Myocardial infarction 10 0
Hypertension 12 0
Diabetes mellitus 0 0
Previous hyperlipidaemia 15 0
Smoker/non-smoker 1/15 0/8
Medications
Aspirin 16 0
B Adrenergic blocker 13 0
Calcium antagonist 3 0
Long acting nitrate/nicorandil 2 0
ACE inhibitor, AT Il antagonist 5 0
Lipid lowering agent 16 0
Serum urea (mmol/l) 5.5(0.3) 5.1 (0.4)
Serum creatinine (umol/l) 92 (3) 95 (4)
Glucose (mmol/I) 5.6 (0.2) 5.5(0.3)
Total cholesterol (mmol/I) 4.2 (0.2) 5.5(0.2)*
HDL cholesterol (mmol/I) 1.0 (0.0) 1.1 (0.1)
Triglycerides (mmol/I) 1.7 (0.2) 1.2(0.2)
Placebo visit
Heart rate (beats/min) 55 (1) 61 (3)*
MAP (mm Hg) 95(2) 95 (4)
FBF (ml/100 ml/min)
Infused arm 2.5(0.2) 2.2 (0.2)
Non-infused arm 2.3(0.2) 2.1 (0.4)
Sildendfil visit
Heart rate (beats/min) 55 (1) 65 (3)*
MAP (mm Hg) 95(2) 91 (3)
FBF (ml/100 ml/min)
Infused arm 2.5(0.2) 2.6 (0.3)
Non-infused arm 2.5(0.2) 2.4 (0.3)
Data are mean (SEM) or number.
*p<0.001 unpaired t fest, patients v controls.
ACE, angiotensin converting enzyme; AT Il, angiotensin Il type | receptor;
FBF, forearm blood flow; HDL, high densify |ipoprotein; MAP, mean
arferial pressure.

action, verapamil was infused last. The order of the infusions
was maintained constant for each participant across both
visits.

Statistical analysis

Plethysmographic data were extracted from Chart data files
from which the last five linear recording in each measure-
ment period were averaged and FBF was calculated.
Estimated net t-PA antigen was defined as the product of
the infused forearm plasma flow (based on the haematocrit
and the infused FBF) and the concentration dif-
ference between the infused ([t-PAliy¢) and non-infused
([t-PA]Non-int) forearms,'” '* where estimated net t-PA release
= FBFx(1—haematocrit) x([t-PAlinf) — ([t-PAlnon-int)-

Data were examined, where appropriate, by analysis of
variance with repeated measures and two tailed Student’s ¢
test by GraphPad Prism (GraphPad Software, San Diego,
California, USA). All results are expressed as mean (SEM).
Significance was assigned at the 5% level. On the basis of a
previous study,"” this study had an 80% power to detect a 23%
change in plasma t-PA concentrations and a 22% difference
in FBF in patients with CHD between sildenafil and placebo
at the 5% level.

RESULTS

Most patients with CHD had a history of myocardial
infarction, hypertension, and hyperlipidaemia (table 1).
Reflecting concomitant treatment, mean resting heart rate
(55 (1) v 63 (2) beats/min, respectively, p < 0.001, unpaired ¢
test) and serum total cholesterol concentration (4.2 (0.2) v
5.5 (0.2) mmol/l, p < 0.001) were lower in patients with
CHD than in controls. Baseline mean arterial pressure,
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Figure 1 (A) Heart rate and (B) mean arterial pressure (MAP) during
sildendfil (closed circles, solid line) or placebo (open circles, dashed line)
infusion (shaded box) in patients with coronary heart disease (CHD).
*p < 0.001 analysis of variance, sildenafil versus matched placebo.
Control subject data on file (p < 0.001, analysis of variance, MAP
sildendfil versus matched placebo).

resting heart rate, baseline FBF, or haematocrit did not differ
between the two study visits. Infusions were well tolerated
and there were no serious adverse events. For technical
reasons, one control subject was unable to complete both
visits.

Haemodynamic effects

Over the course of the study, the average mean arterial
pressure was lower during sildenafil than placebo infusion in
patients with CHD (82 (1) v 92 (1) mm Hg, p < 0.001 paired
t test sildenafil versus placebo) (fig 1) and control subjects
(82 (1) v94 (1) mm Hg, p < 0.001 paired f test). It returned
to baseline after discontinuation of infusion (data not
shown). Heart rate rose transiently after the sildenafil bolus
in both groups (fig 1 and data on file).

Placebo visit

Acetylcholine caused a dose dependent increase in FBF in
both groups, although this rise was significantly less in
patients with CHD than in controls (p = 0.005, analysis of
variance) (fig 2). FBF responses did not differ between the
two groups during sodium nitroprusside and verapamil
infusions (fig 2). There were no significant changes in the
non-infused FBF.

Sildenafil and vascular function

Compared with placebo, administration of sildenafil caused
no significant difference in the infused FBF during intra-
arterial infusion of acetylcholine (at 20 pg/min, mean
difference 0.1 ml/100 ml/min, 95% confidence interval (CI)
—0.2 to 0.4), substance P (at 8 pmol/min, mean difference
0.5 ml/100 ml/min, 95% CI 0.00 to 0.9), or verapamil (at
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Figure 2 Infused (solid line) and non-infused (dashed line) forearm
blood flow in patients with CHD (@) and controls (O) during
intrabrachial acetylcholine (panel A), sodium nitroprusside (panel B),
and verapamil (panel C) with placebo infusion. p < 0.001 andlysis of
variance, dose response in infused arm; *p = 0.005 analysis oﬁl
variance patients with CHD versus controls.

8 pmol/min, mean difference 0.3 ml/100 ml/min, 95% CI
—0.1 to 0.7). However, sildenafil augmented the vasodilata-
tion to sodium nitroprusside in both patients with CHD
(p < 0.05, analysis of variance) (fig 3) and control subjects
(p < 0.001, analysis of variance) (fig 4).

Plasma fibrinolytic variables

Baseline plasma t-PA antigen concentrations were
unchanged by sildenafil in either group (table 2, fig 5).
Substance P caused a dose dependent increase in plasma t-PA
concentrations in both patients and controls (p < 0.01 for
both, analysis of variance) (table 2). The substance P induced
increase in plasma t-PA concentrations did not differ during
the sildenafil or placebo infusion (at 8 pmol/min, mean
difference 0.02 ng/ml, 95% CI —1.15 to 1.18) (table 2) and
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Figure 3 Infused (solid line) and non-infused (dashed line) forearm
blood flow in patients with CHD during intrabrachial sodium
nitroprusside (panel A), acelzlcholine (panel B), and verapamil (panel C)
with sildenafil (®) and matched p|aceEo (O) infusion. p < 0.001
analysis of variance, dose response in infused arm; *p < 0.05 analysis
of variance, sildenafil versus matched placebo.

plasma PAI-1 concentrations did not change significantly
throughout either study.

DISCUSSION
We have shown that sildenafil, a selective PDE5 inhibitor,
does not modify endothelium dependent vasodilatation or
acute t-PA release in men with stable CHD. However,
sildenafil did augment the vasodilator effect of the exogenous
nitric oxide donor sodium nitroprusside. Thus, while our
study confirms the well described interaction of sildenafil
with nitric oxide donors,' ' we have found no evidence to
support the contention that PDE5 inhibitors improve
endothelium dependent vasomotor or fibrinolytic function
in patients with CHD.

Compared with matched controls, patients with CHD
exhibited impaired endothelium dependent responses to
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Figure 4 Infused (solid line) and non-infused (dashed line) forearm
blood flow in healthy controls during intrabrachial sodium nitroprusside
(panel A), acetylcholine (panel B), and verapamil (panel C) wit
sildenafil (@) and matched placebo (O) infusion. p < 0.01 analysis of
variance, dose response in infused arm; *p < 0.001 andalysis of
variance, si|c|encfir’versus matched placebo.

acetylcholine while having preserved vasodilator responses to
the endothelium independent agonists sodium nitroprusside
and verapamil. This prognostically significant impairment” "’
was evident in patients who were already receiving standard
antianginal, antiplatelet, and lipid lowering treatments.
Sildenafil had no effect on peak flow mediated dilatation
of the brachial artery in patients with CHD'' and reports on
the vasomotor responses of the coronary vessels to sildenafil
are conflicting. Herrmann et a/** found no change in coronary
artery diameter, blood flow, or coronary vascular resistance,
whereas Halcox ef al'' reported enhanced coronary artery
vasodilatation to acetylcholine. Unlike previous studies, we
used a more robust double blind randomised placebo
controlled crossover study design and have shown that
PDES5 inhibition does not alter either endothelium depend-
ent vasomotor or fibrinolytic function in patients with

www.heartjnl.com
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Table 2 Plasma tissue plasminogen activator (t-PA) and plasminogen activator inhibitor
type 1 (PAI-1) concentrations at baseline and during sildenafil and matched placebo
infusion in patients with coronary heart disease

0 Bolus Continuous infusion (10 mg/h)
Sildendfil/placebo
Substance P dose (pmol/min) 2 4 8
Placebo
Plasma t-PA antigen (ng/ml)
Infused arm 9.0 (0.7) 8.7 (0.6) 9.3 (0.6) 9.8 (0.7) 10.5 (0.8)*
Non-infused arm 9.0 (0.6) 9.1 (0.6) 9.1 (0.6) 8.9 (0.6) 9.1 (0.6)
Plasma PAI-1 antigen (ng/ml)
Infused arm 46.8 (6.9)  43.1(6.0) 0 0 34.4 (5.4)
Non-infused arm 452 (7.1)  45.5(7.6) 0 0 36.4 (6.3)
Sildenafil
Plasma t-PA antigen (ng/ml)
Infused arm 9.0 (0.6) 8.7 (0.6) 9.1 (0.6) 9.4 (0.6) 10.5 (0.7)*
Non-infused arm 9.1 (0.6) 8.8 (0.4) 9.0 (0.6) 8.9 (0.6) 9.0 (0.6)
Plasma PAI-1 antigen (ng/ml)
Infused arm 44.0 (5.6) 39.6 (4.6) 0 0 36.0 (3.8)
Non-infused arm 47.9 (5.6)  43.2 (4.9) 0 0 38.6 (4.2)
*p<<0.001, andlysis of variance for -PA response.
Control subject data on file (p=0.003, analysis of variance for t-PA response).

CHD or in age matched controls. Moreover, we used a
bolus and continuous intravenous sildenafil infusion to
minimise variations in plasma concentrations during the
administration of each of the intra-arterial vasodilators. This
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Figure 5 Infused (solid line) and non-infused (dashed line) forearm
blood flow (panel A) and estimated net release of tissue plasminogen
activator (t PA) antigen (panel B) at baseline, during sildencfil (®) and
matched placebo (O) |n55|on (shaded box), and subsequently with
mtrabracﬁld substance P (2, 4, 8 pmol/min) in patients with CHD.

p < 0.01 analysis of variance for all, dose response for infused arm FBF
and net t-PA release.

www.heartjnl.com

is an important study consideration given the short half life
of sildenafil in humans.

We observed a decrease in mean arterial pressure in both
patients and controls during administration of sildenafil that
presumably reflected an augmentation of the vascular effects
of basal vascular nitric oxide release and is mediated through
an increase in cGMP. Our findings are consistent with the
published haemodynamic data from both healthy volun-
teers” and patients with CHD'®* and confirm that we
achieved a physiological effect with sildenafil infusion. The
consistent vasodilatory response to the nitric oxide indepen-
dent agonist verapamil makes it unlikely that administration
of the PDES5 inhibitor impaired vascular smooth muscle
function or obscured potentially beneficial effects on
endothelial function. Moreover, both acetylcholine and
substance P produced similar, consistent, and reproducible
responses on both study days. This suggests that prolonging
¢GMP actions in patients with established atherosclerosis
would not reverse endothelial dysfunction. As would be
predicted from its mechanism of action, sildenafil augmented
the responses to sodium nitroprusside, an exogenous nitric
oxide donor, in both controls and patients with CHD.

There are several potential reasons for the differences
observed in the effect of sildenafil on the acetylcholine and
sodium nitroprusside responses. The modest decrease in
acetylcholine induced vasodilatation® > seen after nitric
oxide synthase inhibition suggests that non-nitric oxide
dependent pathways such as endothelium derived hyper-
polarising factor (EDHF) may predominate particularly in the
presence of endothelial dysfunction.” ** Furthermore, differ-
ences in the relative contribution of endothelium derived
nitric oxide across vascular beds may explain some of the
previously conflicting data on the vascular responses to
sildenafil."" > ** As well as endothelial dysfunction, athero-
sclerosis is associated with high concentrations of free
radicals such as superoxide anion that rapidly react with
nitric oxide to generate peroxynitrite, a powerful oxidant
species that induces significant cellular damage and directly
inhibits soluble guanylate cyclase.”” Elegant studies in
animals with specific knockouts of nitric oxide dependent
pathways also suggest that tissue specific downregulation of
nitric oxide/cGMP, including c¢cGMP dependent protein
kinase, may be an early feature of endothelial dysfunction
in atherosclerotic conditions.* ** PDE5 inhibition would not
be anticipated to influence changes in oxidative stress or
directly affect ¢cGMP independent nitric oxide molecular
targets that contribute to endothelial dysfunction and
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atherogenesis. Therefore, the contrasting effects of silde-
nafil on acetylcholine and sodium nitroprusside induced
vasodilatation are likely to reflect a major dependence on
non-nitric oxide mediated pathways, increased oxidative
stress, and decreased nitric oxide bioavailability associated
with CHD.

Although the precise mechanism underlying acute t-PA
release remains uncertain, several reports have previously
suggested involvement of nitric oxide and cyclic nucleotides
regulated by phosphodiesterases. In animals, pentoxifylline
and its analogues, non-selective phosphodiesterase inhibi-
tors, increased acute t-PA release® and potentiated the effects
of thrombolytic treatment.”’ We and others have reported
acute endothelial t-PA release during intra-arterial substance
P,* ** bradykinin,”” and methacholine” infusions, as well as
an inverse relation between acute t-PA release and athero-
sclerotic plaque burden within the coronary circulation.** In
the present study, we have again shown a rise in both plasma
t-PA antigen concentrations and net t-PA release with local
intra-arterial substance P infusion. However, infusion of
sildenafil did not change basal plasma t-PA concentrations or
substance P induced t-PA release. Therefore, enhancement of
¢GMP apparently does not directly augment endothelial t-PA
release in humans.

Although we found no such change in acute t-PA release
with substance P, sildenafil may improve the response
to other agonists such as bradykinin, which causes B2
receptor mediated prostacyclin and nitric oxide generation.”
However, the dominant mechanism of t-PA release with
bradykinin appears to be nitric oxide and prostacyclin
independent with coupling of the B2 receptor to the calcium
dependent Gy/phospholipase C-beta pathway.*® Some of the
conflicting results on the effect of nitric oxide synthase
inhibitors on t-PA release may suggest that there is
physiological redundancy within the nitric oxide dependent
pathways which contribute to the regulation of acute t-PA
release in humans.

Study limitations

In light of the haemodynamic changes seen in our study,
intrabrachial infusion of sildenafil in subsystemic locally
active doses would be one approach to assess the direct
vascular actions of PDE5 inhibition. However, sildenafil is
metabolised by the liver to an active metabolite that accounts
for nearly half of its phosphodiesterase inhibitory activity.
Local intra-arterial infusion would not assess the action of
this important metabolite. The effect of long term PDE5
inhibitor therapy remains unclear, and further studies with
women and patients with diabetes mellitus would be of
interest, as these groups may show differences within nitric
oxide dependent pathways.”” **

Conclusion

Despite being highly effective in the management of erectile
dysfunction, sildenafil does not modify endothelium depen-
dent vasomotor or fibrinolytic function in patients with CHD.
Phosphodiesterase inhibitors have already shown promise as
novel treatments for conditions such as chronic heart failure*
and pulmonary hypertension,” and these areas clearly
warrant further research. However, on the basis of our
results, we believe that PDE5 inhibitors are unlikely to
reverse the generalised vascular dysfunction seen in patients
with CHD.
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Pseudo-supraventricular tachycardia

79 year old man with dilated phase of
Ahypertrophic cardiomyopathy and a

history of anteroseptal myocardial
infarction was admitted because of frequent
episodes of tachyarrhythmia requiring cardio-
version. A 12 lead ECG demonstrated small
positive waves (closed circles) followed by
larger positive waves (open circles) in limb
leads and leads V4-6, which, at first glance,
seemed to represent P waves followed by QRS
complexes (panel A). A closer look indicated
that the presumed P waves (closed circle) in
leads V4-6 corresponded to R waves (arrow-
head) in leads VI and V2 as well as
dissociation of true P waves (arrows) from
QRS complexes. The diagnosis of ventricular
tachycardia was confirmed by electrophysio-
logic study, which revealed that the first and
second positive wave corresponded to the
local ventricular potential recorded from the
apex of right and left ventricle, respectively
(panel B). Catheter ablation of the ventricular
tachycardia was not possible because the
tachycardia was not stable. The patient was
treated with mexiletine and followed
uneventfully.

This case re-emphasises the importance of
recording a 12 lead ECG for the diagnosis of
arrhythmia, even when the diagnosis from
an ECG with fewer leads such as telemetry
seems to be straightforward (sinus tachy-
cardia or supraventricular tachycardia in this
case).
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